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Motivation: Big EO Data
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Changes in workflows
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’ Big EO Data Analysis Platforms

A Big EO data analysis platforms: Often provided by large compamies
large research institutions, including collections of PBs of open acces
data

Google Earth Engine

A Ease of use of preonfigured platforms with no need to consider
difficult data structures, software and hardware requirements

A BUT Microsoft Planetary
] .. . Computer -
A Thedependency on a specific platfornits data and 4

functionalities, and generally the loss of contmuady limit the
diversity of users, limiting R&D and the sustainability of business
models

A We argue for thexdditional possibility of 'local' solution$o use

and contribute to big EO data analytics, enable new (different) patd cube®
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Ourapproach
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AMake Earth observation (EO) daasier accessibl& allow cloud-based analysesf
TBs of dataif possible programming free)

ADesigning/creating and upscaling awn developed analysis approach for big EO
data: semantic EO data cubes

ATacklenew research topics that require big data processiegy., around SDGs

ARequirements:

A Access to computing, storage and big EO data resources and the data manageraast(n
proof-of-concept snz%;

A Flexible/adaptable software
A Own developments on top

C Possibilityto create our own cloud servicir big EO data analysis
... Implemented by a small team(5 + students)
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semanticsenabled EO data
cube iIs a data cube, where for
each observation at least one
nominal (i.e., categorical)
Interpretation is available and
can be queried in the same
RaLa Uy -OEee
ADifferent data cube software
possible; here: Open Data Cube

Definitionof asemanticeOdatacube

Temporally stacked EO images (+other geoda
dither d9vig® & asghisicdl data structure
Usually coupled witlanalysisready data

(ARD) Main goal:Abstracting data storage from
users

We go beyond\RDg starting from semantically
enriched data allows programming free acces:
and an even higher abstraction of data storage
from user access

Augustin, H., Sudmanns, M., Tiede, D., Langa%ald| A., 2019Semanticarth Observation Data Cubes.

Data 4, 102https://doi.org/10.3390/data4030102
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ﬁ. Keycomponent®of asemanticcOdatacube

@Images: All
» S T Images (here:
@Data cube ik PR-ESETNE S = Sentinel-2), every
technology: W= = > | @FEE pixel semantically
Userdefined $H e =S ® | enriched (fully
areasof- p et 2  automated, no
Interests and training samples)
time intervals

+ additional (open)
datasets
(e.g. DEM)

e ":. 7555 R
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@Webbased Inference engine
Highlevel semantic querying
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f’, (1) Semanti@nrichment

Every (optical) EO image
has a semantic skin/layer

AReflectance values are
associated tespectral
categories

ATransferrablebetween
Sensors

ATime series of spectral
categories are théasis
for on-demand semantic

gueries
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(1) Semanti@nrichment

SIAM (Satellite Image Automatic Mappe
"multi -spectral colour naming"

A Fully automated, based on a physical mo
A No parameter, no trainingsamples

A Near realtime (< 5 min. for a Senting
granule)

A Scalable, parallelisable in Docker contain

A Multi-sensor support (at least TOA
calibration

Cross-sensor SIAM™ - granularity map, 33 Spectral categories

"High" leaf area index (LAIl) vegetation types (LAl values decreasing left to right)
"Medium" LAl vegetation types (LAl values decreasing left to right)

Shrub or herbaceous rangeland

Other types of vegetation (e.g., vegetation in shadow, dark vegetation, wetland)
Bare soil or built-up

Deep water, shallow water, turbid water or shadow

Thick cloud and thin cloud over vegetation, or water, or bare soil

Thick smoke plume and thin smoke plume over vegetation, or water, or bare soil
Snow and shadow snow

Baraldj A., Sapia, L. D., Tiede, D., Sudmanns, M., Augustin, H. L., & Lang,
S.(2022) Innovative Analysis Ready Data (ARD) product and process
requirements, software system design, algorithms and implementation at the
midstream as necessabut-not-sufficient precondition of the downstream in a
new notion of Space Economy 4Rart 1: Problem background in Atrtificial

Shadow GeneralIntelligence (AGBig Earth Data,-1
Flame 239.https://doi.org/10.1080/20964471.2021.2017549
Unknowns

Departmentof Geoinformatics-Z_GIS (Universitf Salzburg)



ralicat
Sentinel2 scene
(Austrian/German bor
27 August 2016



SIAM speciral categorization

96 spectral categories

(Austrian/German border)
27 August 2016
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